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Simplified method for evaluating excavation-induced impact on
surrounding environment based on numerical analysis

WANG Hao-ran, WANG Wei-dong, XU Zhong-hua

(Department of Underground Structure & Geotechnical Engineering, East China Architectural Design & Research Institute, Shanghai
200002, China)

Abstract: A simplified analysis method is proposed by Shanghai Technical Code for Excavation Engineering to evaluate
excavation-induced damage of buildings. However, this method can not consider the main factors which affect the deformation
of excavations. The simplified calculation formula considering system stiffness, excavation depth, excavation width for the
maximum ground surface settlement is deduced by normalizing FEM results. The ground surface settlement profile behind the
embedded walls is also provided. The validity of the simplified method of ground surface settlement prediction for excavations
retained by embedded walls is verified by calculating several case histories in Shanghai. The ground surface settlement profile
is used as the simplified analysis method to evaluate excavation-induced impact on surrounding environment. An example
shows that this simplified method is suitable for analyzing excavation-induced impact on surrounding environment.
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Table 1 Parameters of structures of FEM model
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Fig. 1 Definition of parameters to describe deformation and

geometry of excavations retained by embedded walls
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Fig. 2 Relationship between normalized maximum ground surface
settlement and p
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Table 2 Fitting results of relationship between p and Jdypax/H.

10075”“'X =cx( E[4 )d
H, v.h
B H, RIEARH FE pR L
/m /m c d R2
6 0.937 -0.282
11 1.659 -0.338
4 0.99
0 16 2.053 -0.376
21 2.250 -0.370
6 0.886 —-0.205
11 1.627 -0.284
80 16 1.981 -0.317 0.99
21 2.167 -0.322
6 0.881 -0.188
11 1.621 -0.258
120 16 1.988 -0.291 0.99
21 2.192 -0.297
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Table 3 Fitting results of relationship between ¢, d and H,
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M 3 IRAT R, v B B M3 KINEK, s, ¢

u b B 3G KRR AR AN, s ¥R T 4.57, ¢ #5ik

T 21.414, u L T-042, BN, EEKDES T
FEREE M LU 5 RGN FE R OC R O] I IR A

5 457H, EI 55 . )

100 vmax :( )X( ) v+H
K525 v 5 BIIKRAR, FHETIRRATH UG

H, 21414+H,  ‘y.h'



B R, A5 ST HUE T PSS ST PR R A6 7 3 111

B
—_14.541exp(—D—)+ 6611 . (6
v (56,087 ©

Rl (6) A (5, M KRG T RIE A

~042H¢ |

[———————
4.57TH El  asstep(—2—yi66114H, H
e % 987 w e

-26.

™ TOVAlAYH,y 100

6.5
6.0 -

o (7)

55
50

45t
B
401 v =—14.541e %7 16,611

35+

3‘030 20 50 60 70 80 90 100 110 120 130
B
5v5BHIXFH
Fig. 5 Relationship between v and B
2.2 hFRIUBE TN i 2%

K 6 524 4 MEEAHTBRAEA R B AH T AL
DR VI A5 45 S T 5 AN A 2 ) s 1) b 2 B8y
ko A% Hsieh' UM 22 TR TR 28 23 18 3 5 i X J5k
ARG Mo DX 3 R REVARL, U5 ) Y o g ity 2k
AT TR Wil 6 () Jiw, YRGBT
7 mif, HATE ABCD PN AR, 35 m X g
FC R R IR )T 1208 3 A5 2R, B KDTRE K
AR RS 0.8H, AT EAL, T REER AL TR A
B RKUTKE 0.5 ffo BEEGUZR AT 7 m iy, T
EFGH (WL 6 (b)) TN AR, 35200 X 1ia [
A 2 A I FHZIREE RN XA T 5 X 45 5 1)
3 FHHZREE , S KT R A AR B8 5 0.5H, 1A &
Ak, TR SEREARAL DT RE A B K UTRE 0.5 £

dlH:
0 1 2 3 4 5 6
0.0 ™ T
02t :
' ©
5 04 i o MRV BLR
< ; —— HUFRUTETI 2%
5 0.6 !
0.8
1.0
FEE 0 X WS X3,
(a) H.<7m
dIH,
000.0 05 10 15 20 25 30 35 40 45 50
02 9 0°
4 o MRV ELER
£ 04 — RV
306
0.8
1.0
FEEM X I WS X3,
(b) H.=Tm

6 JEfE iR i

Fig. 6 Ground surface settlement profile behind walls
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Fig. 7 Comparison between estimated ground surface settlements

and observed results
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Fig. 8 Comparison between estimated results and observed data
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